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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a multi-primary color display system that can 
suppress the reduction in resolution, the increase in power consumption or reduction 
in luminance. 

SOLUTION: The image display device comprises n (2 or more) kinds of transparent 
spectral selection means; rn-kinds of light sources whose spectral distributions differ; 
a light source control means for controlling emission of m-kinds of the light sources in 
time division; color light sources of (n+1) kinds or over and (n x m) kinds or below 
generated by the light source control means and n-kinds of the transparent spectral 
selection means; and a light bulb for controlling the transmissivity or reflectance of 
light according to image information. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. . 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device which has the light valve which controls the color light source below 
n+1 or more kinds generated by the light source control means which controls the exposure by n kinds 
of spectrum selection means, m kinds of light sources from which spectrum distribution differs, and the 
light source of these m classes to time sharing, and this light source control means and n kinds of 
spectrum selection means, and a nxm class, and the transmission or the reflection factor of light 
according to image information. 

[Claim 2] The image display device characterized by being the combination of said color light source 
from which the top-most vertices of the polygon formed in the image display device of claim 1 of the 
coordinate on the chromaticity diagram of the output light generated by the image display device serve 
as a form of a convex, and said light valve. 

[Claim 3] The image display device characterized by being the color filter which the spectrum selection 
means has arranged corresponding to each pixel in claim 1 or the image display device of 2. 
[Claim 4] The image display device characterized by the band of the light source being narrower than 
the wavelength band of the color filter of each of this color in the image display device of claim 3 in the 
wavelength band chosen with the color filter of each color while the maximal value of the brightness of 
the light source is contained in this wavelength band. 

[Claim 5] The image display device characterized by adding the function which changes the mode which 
irradiates all the light sources of these m classes, and the mode which irradiates a selection target in 
the image display device of a publication to any 1 term of claims 1-4. 

[Claim 6] The image display device characterized by this light valve being the. liquid crystal display of a 
active-matrix mold in an image display device given in five from claim 1. 

[Claim 7] The image display device characterized by performing the writing of the display electrical 
potential difference to all pixels in the image display device of claim 6 at the time of the astigmatism 
LGT of the light source of these n classes that irradiate light at the liquid crystal display of this active- 
matrix mold. 

[Claim 8] The image display device characterized by having the function in which this liquid crystal 
display panel changes the display of all pixels to coincidence in the image display device of claim 7. 
[Claim 9] The image display device characterized by giving the function which changes the display of all 
-pixel pixels to coincidence by providing the strobe function which writes the electrical potential v-^-rvw- 
difference or current value according to the information on the memory accumulated in the format 
changed into the information to which the electrical-potential-difference value or the multiple value 
digitized image data to each pixel of this liquid crystal display panel in claim 7 or the image display 
device of 8, and the above-mentioned memory in a pixel. 

[Claim 10] The image display device characterized by scrolling lighting of this light source synchronizing 
with a rewriting scan in the image display device of claim 6 while arranging the light source to the 
scanning direction of image rewriting of two or more array light sources of the liquid crystal display of 
this active-matrix mold. 
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[Claim 11] The image display device characterized by the display mode of liquid crystal being in plane 
switching mode in an image display device given in any 1 term of claims. 1-10. 

[Claim 12] The image display device characterized by this light source being the laser light source or 
light emitting diode in an image display device given in any. 1 term of claims 1-11. 
[Claim 13] The image display device with which this light source is characterized by being the light 
source using luminescence by the UV irradiation to a fluorescent substance in an image display device 
given in any 1 term of claims 1-11. 

[Claim 14] The image display device characterized by controlling the luminescence wavelength or the 
illuminant cloth of the light source used for this image display based on the light source information on a 
location that directions of the light source information on directions of those who observe an image 
display device, or the photography location of an image, or an image implemented and an image display 
device are observed in an image display device given in any 1 term of claims 1-11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] ... 

[Field of the Invention] This invention relates to a multi-primary color image display device compatible 

[ the large color reproduction range and a highly minute display 1 

[0002] 

[Description of the Prior Art] The conventional image display device For example, the source of 3 
colored light which has the maximal value of three colors of the source of the white light or red, green, 
and blue when a liquid crystal display is taken for an example, Red, green, and the sub-picture element 
that makes a color penetrate alternatively with a blue color filter have been arranged to each pixel, by 
impressing the electrical potential difference according to image information to the liquid crystal 
enclosed with inter-electrode [ which constitutes each sub-picture element ], the permeability or 
- ^reflection factor for every color was controHedrand the image was displayed; :^heTange'omt4ie--^-v* ; v./r----i. r . 
chromaticity diagram which can be expressed with this method was restricted to the range inside three 
square shapes formed of the light source in three primary colors. For this reason, no colors which exist 
in a nature were unreproducible, and when you needed the display for which the sensibility of human 
beings, such as a tint, texture, and gloss, is pressed, there was a case where it could not reply to that 
demand enough. For example, faithful playback of the image in high level is called for rather than the 
expression range expresses worth of dealings goods [ the work of art in the precision, the digital 
museum, or electronic commerce on the diagnosis in the telemedicine using a network, or ] as a 
technical problem generated from it not being enough. It considers as the measure which replies to such 
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a demand, and the multi-primary color display is proposed. For example, the natural vision system which 
does not picturize, does not display, but deals with as spectrum information, picturizes, changes, is 
transmitted and is displayed as multi-spectrum image data according a color to the three primary colors 
is reported as reported to the Japanese-Patent-Application-No. No. 330564 [ seven to ] official report, 
and the Institute of Electronics, Information and Communication Engineers technical report EID 2000- 
228 (2000-11). Faithful transmission and reappearance of an image between remote places are enabled 
by doubling, measuring and transmitting the information on the illumination light to a photographic 
subject in this using the multi-spectrum camera of 1 6 bands about an image pick-up system. Similarly, 6 
primary-color indicating equipment by compounding the projection image of two sets of liquid crystal 
projectors as an indicating equipment is developed. With this equipment, in the optical system of each 
projector, while inserting red, green, and the narrow-band three-primary-colors color filter with which 
transmitted wave length bands differ in a blue optical path and raising color purity, the combination of 
these two kinds of projectors has realized 6 primary color displays as two kinds of projector 
configurations from which a color reproduction field differs. In addition, the time-division system which 
arranges the color filter of many primary colors in the rotating disk, and displays each color on it by time 
sharing as means of displaying, the space pixel array method, the region rate method, and the method by 
such combination are proposed. 

[0003] Drawing 1 1 explains the property of a multi-primary color display concretely. Drawing 1 1 is a 
chromaticity diagram which evaluates the reappearance range of a color. The range which human being 
can perceive is a visible region 501, and to display the largest possible range within the limits of this as a 
good display of color reproduction nature is desired. The inside of the triangle from which an example of 
the display rectangle by the conventional three-primary~colors display is made from a property 502 by 
the three primary colors serves as a display rectangle. On the other hand, in the multi-primary color 
indicating equipment, the display rectangle is expanded by the multi-spectral display of 4 or more 
primary colors. This example is what was displayed with six primary colors, and the display rectangle is 
sharply expanded as compared with the conventional three-primary-colors display. In the color 
specification between three, although the mixing ratio of the red R to each color, green G, and Blue B 
becomes settled uniquely, in 6 primary color displays, the degree of freedom of a display increases, and 
it does not become settled uniquely in it. About the approach of the color conversion in a multi-primary 
color display, it is indicated by JP,6-261332,A, for example, thus, the thing to consider as a multi- 
primary color display — especially, in the conventional three primary colors, drawing 11 . shows the high 
display of the color purity between the primary colors which were not able to be displayed being 
attained, and becoming reproducible [ the color strongly impressed to the sensibility of men, such as 
deep red, and blue, fresh green ]. 

[0004] As mentioned above, according to the multi-primary color display, by performing amendment 
processing based on the spectrum information on the ambient light of an image image pick-up location 
and a display location, it is not based on the effect of ambient light, but it is indicated that the same 
texture as an informer side is reproducible. 
[0005] 

[Problem(s) to be Solved by the Invention] The application to the personal computer and Personal - 
Digital Assistant which the multi-primary color display which can be displayed to texture fitted the big 
screen display which used the screen like the digital museum or the theater application, and also raised 
portability by small lightweight-ization is expected. Especially, in the display which can be carried, since 
a lighting environment changes with migration, a display which has the large display rectangle which can 
amend the effect of these illumination light is desired. In order to clarify a technical problem in case the 
liquid crystal display of the direct viewing type suitable for small lightweight-ization realizes a multi- 
primary color display, the color reproduction method of the conventional liquid crystal display is 
explained. 



[0006] There are a sub-picture element method using a color filter as a color reproduction method of 
the liquid crystal display of the conventional direct viewing type and a color field sequential method 
using the flashing light source of three colors not using a color filter. 

[0007] Using the source of the white light of lighting, a color filter method divides a 1 -pixel field equally 
to three sub-picture elements, prepares red, green, and a blue color filter and a blue pixel electrode in 
each, and, in the case of a active-matrix mold, always prepares the thin film transistor of an amorphous 
substance, polycrystal, or a single crystal as a switching element for electrical-potential-difference 
writing further signal wiring and pixel inter-electrode. The permeability of a color filter and the area of 
opening will come out comparatively, and the brightness of a display will be determined by the numerical 
aperture of a certain pixel, if brightness of the light source is set constant. When the sub-picture 
element method by the color filter realized a multi-primary color display, an area of 1 pixel was set 
constant, decline in the numerical aperture by increase of the number of sub-picture elements is caused 
or the area of one sub-picture element is set constant, we are anxious about the fall of resolution 
occurring. Moreover, in order to increase the number of primary colors, when the color filter of high 
color purity with a narrow transparency bandwidth is used, there is also a possibility of causing the fall 
of the brightness by decline in permeability. In this case, in order to improve brightness, the powerful 
light source is needed and increase of power consumption and unnecessary generation of heat are . 
caused. 

[0008] On the other hand, the conventional color field sequential method is a method which controls the 
permeability of a pixel by impressing the signal level which time series was made to turn on the source 
of 3 colored light of the red, green, and blue which can be turned on and off at a high speed not using a 
color filter or a sub-picture element configuration, and synchronized with this to the liquid crystal of 
each pixel. Although the liquid crystal display mode and the source of 3 colored light which have high- 
speed responsibility are required, since neither a color filter nor a sub-picture element is used, it is the 
description that it is compatible in brightness and a high definition display. When a color field sequential 
method realizes a multi-primary color display, the high-speed liquid, crystal display mode according to 
the increment in the number of primary colors changes with the need. Since it is necessary to answer in 
the time amount which deducted the write time to a pixel, and the switching time of the fluorescent 
lamp used for the usual lighting, 2 mses to 3 mses need to be answered of the case of the conventional 
three-primary-colors display. When applying. this method to a multi-primary color display, for example, 
when 60Hz in which considering the display:by six primary, colors a flicker does not generateia display 
frequency, the electrical-potential-difference writing per color, the response of liquid crystal, and the 
sum total time amount of lighting are about 2.8. It becomes a ms. In this case, according to the 
conventional drive method, in order to use almost all the time amount assigned only, by the electrical- 
potential-difference writing to a pixel, and the switching time of lighting, the response which also 
includes halftone by one or less ms changes with the need. It is difficult to apply the conventional color 
field sequential method to a multi-primary color display from this. 

[0009] Moreover, considering a display with easy carrying other than liquid crystal, EL display 
(Elctroluminescent Display) using the luminescent material of CRT (Cathode Ray Tube) and the organic 
system; which are used for^monitors- widely as a -candidater or an -inorganic- system,^PDP (PlasmaDisplay ~ 
Panel), etc. are raised, what carries out color reproduction by constituting the sub-picture element 
according to the number of primary colors since any display is a luminescence mold — it is — in 
addition — and since a certain printing technique is applied to the configuration of a sub-picture 
element, the thing which can express to texture and for which it is highly minute and a multi-primary 
color display is realized is difficult more than the three primary colors. 

[0010] The purpose of this invention is to realize the multi-primary color display system which the fall of 
resolution, increase of power consumption, or the fall of brightness stopped in view of these situations. 
[0011] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the light 
valve which controls the color light source below n+1 or more kinds generated by the light source 
control means which controls the exposure by n kinds of two or more transparency spectrum selection 
means, m kinds of light source from which spectrum distribution differs, and m kinds of this light source 
to time sharing, and a light source control means and n kinds of transparency spectrum selection means, 
and a nxm class, and the transmission or the reflection factor of light according to image information 
constitutes this invention. . 

[0012] The color filter arranged as a transparency spectrum selection means corresponding to each 
pixel is desirable, and in the wavelength band chosen with each color filter, while the maximal value of 
the brightness of the light source is contained in a wavelength band, when the band of the light source 
narrows, color reproduction nature can be improved rather than the wavelength band of the color filter 
of each color. 

[0013] As a light valve, the liquid crystal display of a active-matrix mold is suitable, and the in plane 

switching mode in which especially an angle-of-visibility property is large is excellent. 

[0014] About rewriting of the light source and an image, after rewriting an image at a high speed, fixed 

period lighting of the light source may be carried out, and the light source may be scrolled synchronizing 

with rewriting of an image. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is concretely 
explained using drawing. 

[0016] (Example 1) Drawing 7 explains the 1st operation gestalt of this invention from drawing 1 R> 1. 
Although this operation gestalt is the example applied to the in plane switchingmode of a normally black 
and the display mode with good property difference by the include angle to see and so-called angle-of^ 
visibility property is used, when seeing from a transverse plane changes with a core, it can apply 
including display modes which have the above high-speed responsibility to some extent, such as TN 
(Twisted Nematic) display mode and a ferroelectric liquid crystal display mode. The block diagram in 
which drawing 1 shows the configuration of the liquid crystal display of the 1st operation gestalt of this 
invention, The front view and drawing 2 which show the configuration of the light source section And the 
part light wave length property Fig. of the light source section of this operation gestalt, and a color filter, 
The principle explanatory view in the liquid crystal display mode which used drawing 3 for this operation 
gestalt, and drawing 4 The system configuration Fig. of this operation gestalt,. The part light wave. length 
property Fig. of the light source according [ drawing 6 ] to the drive sequence of this operation gestalt 
and the light source acquired in the combination of a color filter and drawing 7 are the property Figs, 
showing the foreground-color region obtained according to this operation gestalt according [ drawing 5 ] 
to the drive sequence of this operation gestalt. 

[0017] Drawing 1 explains the configuration of the liquid crystal display of this operation gestalt. Two 
kinds of LED array light sources in which a wavelength property differs this LED array light source from 
using the high LED array light source of color purity as the light source are used. While carrying out 
time-sharing lighting of two kinds of this LED light source synchronizing with the display of a liquid 
■ -crystal panel It is characterized by displaying the image of many primary colors-by making trrnerseries" 
penetrate the light of some light sources alternatively with this color filter combining the color filter of a 
broadband rather than the illuminant cloth of each light source arranged to the sub-picture element of 
the liquid crystal display section. 

[0018] The basic configuration of the liquid crystal display section 430 which plays the role of the field 
switch of light according to an image was the same as that of the conventional liquid crystal display 
almost, stuck two polarizing plates 406 arranged to the cross Nicol's prism on the outside of two 
transparence substrates 403, and the sub-picture element was made to align the color filter 410 of 
three colors inside one glass substrate, and it formed it in it. In order to set constant spacing of these 
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two transparence substrates 403, it formed in the shape of [ which specifically has the diameter of 
several micrometers (micrometer) ] a cylinder in the area of extent which does not harm the column 
which consists of photosensitive resin which is not illustrated for a pitch equal to spacing of a double 
pixel, and the permeability of a pixel on one substrate. The liquid crystal constituent is pinched between 
the substrates 403 of these transparent pairs. Although the electrical-potential-difference impression to 
liquid crystal was not illustrated, it used the active-matrix circuit prepared on one glass substrate. By 
considering as a active-matrix drive, it is possible to expand the selection width of face in liquid crystal 
display mode, and a high definition and a big screen display are possible by choosing the in plane 
switching mode in which a high-speed response is possible and which is twisted and is characterized by 
the nematic mode or the wide-field-of-view angle. Moreover, since it is possible to perform another 
display accumulated with the frame before that, rewriting the information on the memory space in a pixel 
to line sequential by preparing a memory circuit in a pixel, coincidence rewriting of a full screen is also 
attained. Thereby, since it becomes unnecessary to take rewriting time amount into consideration, it is 
suitable for this invention which changes the light source to time series. Under the liquid crystal display 
section 430, the transparent acrylic has been arranged combining the two light source sections 431 
which consist of the transparent material 412 cast to the wedge, and the LED array light source 411. 
Arrangement of LED in the LED array light source used for drawing 1 b and drawing 1 c with this 
operation gestalt is shown. By the case where it constitutes from the LED array light source which has 
an illuminant cloth which is different in the two LED array light sources 411 A and 41 1B, the 
configuration of drawing 1 b can carry three kinds of LED in each LED array light source, and can emit 
light in the peak wavelength of three colors. It is the description to have arranged LED with the 
luminescence wavelength which adjoins as a combination of luminescence wavelength among two kinds 
of LED arrays from which six kinds of luminescence wavelength distribution differs to another LED array 
light source. According to these light sources, it can have the luminescence peak of a maximum of 6 
primary color. Although LED with the single peak wavelength of one LED was used with this operation 
gestalt, it can also thin-shape-ize using LED of a type which carried the LED chip which has two or 
more peak wavelength in one LED. Since the configuration of drawing 1 c carries all LED equivalent to 
six primary colors in the one LED array light source, it is suitable for the display which needs especially 
high brightness. However, although LED of all classes was arranged to the LED array light source with 
this operation gestalt, the external circuit was constituted so that a luminescence sequence could be 
controlled for every combination of each color or a certain color. The following explanation explains the 
case where it constitutes from the LED array light source which has an illuminant cloth which is 
different in the LED array light sources 41 1A and 41 1B triggered by the simplicity of explanation of an 
understanding. 

[0019] Drawing 2 explains the spectral transmittance of the color filter described above and each LED, 
and the relation of luminescence wavelength distribution. Although the permeability distribution 432R 
(red), 432G (green), and 432B (blue) of the color filter of three colors is the same as permeability 
distribution of the conventional liquid crystal display section almost, it is the description to have 
arranged LED of two colors mostly contained in the transmitted wave length range of the color filter of 
each color. For-example,-433R2 is^combined with- the luminescence property 433RI to^permeability 
distribution 432R of a red color filter as LED in which the luminescence wavelength range is included 
mostly, and two primary colors can be controlled by one sub-picture element by changing such LED by 
time series. Similarly, to permeability distribution 432G of a green color filter, 433G2 were combined with 
luminescence property 433G1 as LED, and the luminescence property 433B1 and 433 B-2s were 
combined as LED to permeability distribution 432B of a blue color filter. Other combination is also 
possible although LED (450 nanometers, 470 nanometers, 505 nanometers, 550 nanometers, 620 
nanometers, and 660 nanometers) was used as peak wavelength of LED with this operation gestalt. The 
luminescence properties of the LED light source of having used this time are usually 20 to 30 



nanometers (nm), and a narrow-band in half-value width as compared with a color filter, and it is 
possible to assign LED of 2 thru/or 3 colors into the transmitted wave length width of face of the color 
filter of one color. Furthermore, in order to raise color purity, or to increase the number of the light 
sources which penetrate the color filter of one color and to increase the total number of primary colors 
used for a display, it is effective to constitute the light source using a semiconductor laser chip with a 
narrow-band luminescence property. Since the number of the sub-picture elements which constitute 1 
pixel by using the laser light source can be reduced, resolution and a numerical aperture can also be 
gathered. Although the color filter of three colors is used with this operation gestalt, if it is two or more 
colors, increasing in the range which resolution allows is possible, by increasing a color filter, the number 
of primary colors decided by the product of the number of the peak wavelength of LED and the color 
number of a color filter is increased, and a display rectangle can be expanded. Moreover, even if 
considering that the configuration of the conventional liquid crystal display showed in the light source of 
a broadcloth property, and the property that the color filters of each color have a considerable overlap 
field it uses the color filter and the light source containing some color mixture of a property, it cannot 
be overemphasized that expansion of the color reproduction range made into the purpose of this 
invention is realizable. 

[0020] Next, in plane switching mode is explained. Drawing 3 (c) and (d) express the front view for the 
side cross section where drawing 3 (a) and (b) show actuation of the liquid crystal within the panel of in 
plane switching mode liquid crystal. The active component is omitted in drawing 3 . Moreover, although 
the stripe-like electrode was constituted from an explanatory view and two or more pixels were formed, 
the 1 -pixel part was shown here. The eel side cross section at the time of no electrical-potential- 
difference impressing is shown in drawing 3 (a), and the front view at that time is shown in drawing 3 (c). 
The linear electrode 401,402 is formed inside the substrate 403 of a transparent pair, and the orientation 
control film 404 is applied and orientation processed on it. At the time of no electric-field impressing, 
orientation of the rod-like liquid crystal molecule 405 is carried out so that it may have the angle |<90 
degree which the direction of a liquid crystal molecule major axis (optical axis) near the interface to 
some include angle of 45 degree <=| electric field, i.e., the direction, makes to the longitudinal direction 
of a stripe-like electrode. The direction of orientation of the liquid crystal molecule on a vertical 
interface explains parallel to an example here. Moreover, the dielectric anisotropy of a liquid crystal 
constituent assumes forward. Next, if electric field 407 are impressed,, as shown in drawing 3 (b) and (d), 
a liquid crystal molecule will change the sense in the direction of electric field. It: becomes, possible to 
change light transmittance by electric-field impression by arranging the polarization transparency shaft 
of a polarizing plate 406 at the predetermined include angle 409. By impressing electric field in the 
direction which mainly accompanies a substrate side with the electrode on this substrate, permeability 
changes because the include angle which liquid crystal rotates in a field parallel to a substrate side, and 
is made with the transparency shaft of a polarizing plate changes. Since most occurs in inter^electrode, 
the liquid crystal of an inter-electrode liquid crystal part mainly contributes to change of permeability, 
and electric field parallel to a substrate hardly contribute an electrode top. Therefore, it is also possible 
to use a metal electrode opaque as an electrode. As a factor which determines the speed of response in 
in plane switching mode; although-: some parameters-exist,, it ^as- effective i:o~ narrow spacing of the linear - 
electrode 401,402, to raise the electrical potential difference which strengthens electric field or is 
impressed between the linear electrodes 401,402, and to strengthen electric field, and the speed of 
response of liquid crystal becomes short in inverse proportion to electric field mostly. 
[0021] As a concrete configuration which gives a contrast ratio The mode using a condition with the 
almost parallel liquid crystal molecular orientation on a vertical substrate (since the interference color 
by birefringence phase contrast is used) here — birefringence mode — calling — there is the mode 
(since the optical activity which plane of polarization rotates within a liquid crystal constituent layer is 
used, it is called optical-activity mode here) with which the direction of liquid crystal molecular 
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orientation on a vertical substrate crossed, and the molecular arrangement within a eel used the 
distorted condition.In birefringence mode, by electrical-potential-difference impression, while the 
direction of a molecule major axis (optical axis) has been almost parallel to a substrate interface, the 
bearing is changed in a field, the angle with the shaft of the polarizing plate set as the predetermined 
include angle to make is changed, and light transmittance is changed. Although only bearing of the 
direction of a molecule major axis is similarly changed by electrical-potential-difference impression in 
optical-activity mode, in the case of here, change of the optical activity by a spiral coming loose is used. 
Moreover, in the display mode of this invention, since change of the brightness when it being always 
almost parallel to a substrate, and not starting, therefore changing the viewing-angle direction is small, 
the major axis of a liquid crystal molecule does not have a viewing-angle dependency, and its viewing- 
angle property improves sharply. This display, mode does not acquire a dark condition by setting 
birefringence phase contrast to about 0 by electrical-potential-difference impression like before, 
changes the angle of a liquid crystal molecule major axis and the shaft (absorption or transparency 
shaft) of a polarizing plate to make, and differ fundamentally. If the viewing-angle direction where . 
birefringence phase contrast becomes 0 in case of the case where a liquid crystal molecule major axis is 
made to start at right angles to a substrate interface like the conventional TN mold inclines even when 
it is only a direction perpendicular to a transverse plane, i.e., a substrate interface, and are few, 
birefringence phase contrast will appear. In a NOMARI open type, light causes leakage, the fall of a 
contrast ratio, and reversal of gradation level. 

[0022] The system configuration Fig. of this operation gestalt is shown in drawing 4 , and a drive 
sequence is shown in drawing 5 . As a configuration Two or more memory buffers 1 14 for doubling with 
the primary color conversion circuit 112 and the display timing of a time-sharing drive which change into 
the image data in alignment with the drive sequence of the indicating equipment of this operation gestalt 
the source 1 10 of an image corresponding to a **** primary color display, and the picture signal 111 
which is the image data of this source of an image, The buffer selection circuitry 115 which chooses the 
output of a memory buffer 114 according to a drive sequence, the timing control circuit 113 which 
controls the whole drive sequence, the liquid crystal display section 430, and the light source section 
431 constituted. This operation gestalt makes the liquid crystal display section the active-matrix mold 
drive circuit. For this reason, although not described in a detail, the scanning circuit 413 and signal 
circuit 414 for supplying an electrical potential difference to scan wiring and signal wiring which are not 
. illustrated are established in the liquid crystal display section .430,. and the electrical-potehtial- 
difference writing to a pixel is performed in response to the signal level which synchronized with the 
picture signal by the timing control circuit 1 1 3. As image data of the source of a timing control circuit 
image, the color coordinate data format of the number of primary colors doubled with the multi-primary 
color display, the indicative-data format in the format which added the information on ambient light to 
brightness information in three primary colors or X which has the color information on all visible regions, 
Y, and Z color coordinate system, etc. can be used. Information only on brightness information in three 
primary colors was also considered as the configuration also supposing also being used as a source of 
an image depending on the case. Only in the case of brightness information in three primary colors, . 
* -v - when a Softswitch is formed and brightness^information- in three primary colors comes, awhile transmitting 
directly in the timing control circuit 1 13 in the signal drive circuit 41.4, without [ hard or ] changing a 
switch from multi-primary color mode to three-primary-colors mode, and carrying out signal 
transformation by making the primary color conversion circuit 112 and buffer memory 114 into a through 
condition, the both sides of the LED array light sources 411 A and 41 1B can always be made into a 
lighting condition. Thereby, although a multi-primary color display cannot be performed, it is that all LED 
is always on, and the bright display which maintained white balance can be performed. Moreover, the 
peak brightness at the time of a multi-primary color display can be doubled, and the sense of incongruity 
by change of brightness cannot be impressed, either. 

-9- 



[0023]' Drawing 5 explains a drive sequence. With this operation gestalt, since the primary color of two 
colors was chosen with the color filter of one color, one frame was divided into two subframes and the 
display by the liquid crystal display section and the light source was completed in each subframe. The 
picture signal 121 after conversion can be outputted on the frequency of arbitration by considering 
conversion to the primary signal for front equipments from the picture signal 1 1 1 of the source of an 
image as the configuration which minds buffer memory after conversion, and making asynchronous 
output timing of the source of an image, and a buffer frame. For this reason, primary color transform 
processing considered as the configuration which does not enter at the computation time of subframe 
time amount. The picture signal after primary color conversion is written in each pixel from the top line 
on the display screen by the gate clock 122 and the data clock which is not illustrated line sequential, as 
other drive sequences — the beginning — a pixel — it electrical-potential-difference-wrote in, and it 
constituted in order of lighting of the light source at the optical response of liquid crystal, and the last 
continuously. Since frame frequency was set up with 60Hz, subframe time amount is about 8.3. It is a ms. 
The time amount which writing takes since the write time was attached to one line, and required 5 
microseconds and all line counts were constituted from 480 lines is 2.4. The response time of a ms and 
liquid crystal chose from white the electrode configuration and liquid crystal ingredient with which each 
white response serves as about 3 mses from black or black. Consequently, in each subframe, 2.6 mses 
were obtained from subframe time amount as light source lighting time amount which lengthened a write 
time and the response time of liquid crystal. 

[0024] the spectrum of the liquid crystal display obtained according to this operation gestalt — a display 
property is shown in drawing 6 and a property is shown in drawing 7 R> 7 whenever [ foreground-color / 
of each primary color ]. the spectrum by the liquid crystal display section 430 and the light source 
section 431 at the time of lighting of LED array 41 1 A for which drawing 6 a uses the short wavelength 
side of the color filter of each color — the display property 434 (R2, G2, B~2) — being shown — 
drawing 6 b — the long wave of the color filter of each color the spectrum by the liquid crystal 
display section 430 and the light source section 431 at the time of lighting of LED array 41 1B using a 
merit side — the display property 434 (R1, G1, B1) is shown. Respectively, the illuminant cloth 433 of 
the spectral transmittance 432 of a color filter 410 and LED arrays 41 1 A and 41 1 B is written together, 
each spectrum — a display property can realize the high display of color purity with few laps mutually. 
Moreover, since the great portion of luminescence of the light source can be penetrated with a color 
filter by having considered as the property that the luminescence wavelength;field of the. light source is 
mostly included inside the transmitted wave length field of a color filter, high brightness and the multi- 
primary color display of a low power are realizable. 

[0025] The color specification range on the chromaticity diagram by this display is shown in drawing 7 . 
The foreground color from which a sunspot is obtained by lighting of LED array 41 1 A by the side of 
short wavelength, and a flake are the foreground colors obtained by LED array 41 1B by the side of long 
wavelength, and the inside of six square shapes made from the foreground color of these six points 
serves as the color specification range 435 by this operation gestalt as the whole display. It turns out 
that the color specification range is sharply expanded as compared with the color specification range 
. . 436 attained accordinglo the- light- source^in three primary colors; : ; ^*^nr:^y^r■•: "r/v^^-u,;^^. x.^ , . 
[0026] According to this operation gestalt, while making time series turn on the color filter of three 
colors, and two kinds of sources of 3 colored light, a multi-primary color display can be realized by 
rewriting the liquid crystal display section synchronizing with the source of these 3 colored light, without 
reducing the resolution of a pixel. 

[0027] (Example 2) Drawing 8 R> 8 and drawing 9 explain the 2nd operation gestalt of this invention. In 
the 1st operation gestalt, when increasing the lighting time amount of the light source and giving a bright 
indication, this operation gestalt is devised based on the rewriting time amount of the electrical potential 
difference impressed to the pixel for one screen serving as a failure in order to improve this. Hereafter, 
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it explains concretely. The system configuration of this operation gestalt is omitted, from it being the 
same as that of the 1st .operation gestaltcshowa in drawing 4 almost. .-, , ; ; • ? ... 

[0028] Although drawing 8 . is the light. source section 431 using-the LED array. by this operation, gestalt 
and each' LED^array- light source 41 1 is the same as that of what was, used withrthe,,1st operation 
gestalt, two or more LED array, light sources 411 are put in order and constituted, and it is 
characterized by having the almost same luminescence area as,/the liquid crystal .display section which is 
not illustrated in drawing 8 . The light source, section 431 consists of only the LED array light sources 
411, without having a transparent material. : 

[0029] Drawing 9 explains a drive sequence. The drive sequence was the same as that of the 1st 
operation gestalt almost, and since the primary color of two colors was chosen with the color filter of 
one color, one frame was divided into two subframes. The picture signal 121 after conversion can be 
outputted on the frequency of arbitration by considering conversion to the primary signal for front 
equipments from the picture signal 1 1 1 of the source of an image as the configuration which minds 
buffer memory after, conversion, and making asynchronous output timing of the source of an image, and 
a buffer frame. For this reason, primary color transform processing considered as the configuration 
which does not enter at the computation time of subframe time amount. Furthermore, the response of 
liquid crystal and lighting of the. LED array lightsource. 41 1 were synchronized. In the drive sequence of 
drawing 9 , liquid: crystal response 123U shows the response of the- upper part of the liquid crystal 
display section, liquid crystal response 123M show the response of the lower part of, the liquid crystal 
display section, and the response of the center section of the liquid crystal display section and liquid 
crystal response 123D show 124U, 124M, and 124D,as timing of ON/OFF of the LED array light source 
which irradiates light to each part The light was put out, just before turning on each LED array light 
source 411 and shifting to the next electrical-potential-difference writing, when liquid . crystal ends an 
optical response mostly to change of the applied voltage,after writing as shown in this drawing. Thereby, 
the bright multi-primary color display has been realized from theability of light to fully be irradiated, 
: without being influenced of the color mixture by luminescence of the.subframe of order. With this 
operation gestalt, lighting time. amount of five or more mses was realized, and the gestalt 1 twice 
[ about] the brightness of operation was acquired. 

[0030] The circuit which controls independently ON/OFF of each LED array in this operation gestalt 
was given to the timing control circuit 113 in the system configuration of drawing 4 . It was realizable 
only by adding a sequencer for the number of control switches-controljing.the synchronization of that 
only the number of the LED array light sources 41 1 is needed, and a response of liquid crystal as a 
changed part on a circuit. , . 

[0031] (Example 3) Drawing 1212 explains the 3rd operation gestalt of this invention. In the 1st 
operation gestalt, when increasing the lighting time amount of the light source and giving a bright 
indication, this operation gestalt is devised based on the rewriting time amount of the electrical potential 
difference impressed to the pixel for one screen serving as a failure in order to improve this. The system 
configuration of this operation gestalt is omitted from it being the same as that of the 1st operation 
gestalt shown in drawing 4 almost. 

[0032]?Although the light source uses the completely same 1 LED array light source as the 1st operation - 
gestalt, the electrical-potential-difference impression circuit for impressing an electrical potential 
difference to each pixel at the memory circuit and liquid crystal for temporary storage of image data is 
prepared, and it is characterized by operating these memory circuits and an electrical-potential- 
difference impression circuit to asynchronous. That is, at the time of the writing of the image data after 
primary color conversion, the electrical potential difference based on the information written in the 
memory circuit by the front subframe is impressed to liquid crystal. 

[0033] Drawing 1 2 is a drive sequence in this operation gestalt. As for the writing to pixel memory, the 
electrical potential difference according to a picture signal 121 is written in the memory circuit in a pixel 



by line sequential with the gate clock 122. After rewriting the picture signal for one subfield, by the 
strobe signal 141, it bundles up on the whole screen and an electrical potential difference is written in 
the write-in circuit to liquid crystal, and the light source is turned on after passing through the optical 
response time of liquid crystal, as shown in the liquid crystal response 123. Just before the strobe signal 
141 of the following subframe, since putting out lights is good, the bright multi-primary color display of it 
is attained from the ability of the long lighting time amount of the light source to be taken. 
[0034] (Example 4) Drawing 1010 explains the 4th operation gestalt of this invention. This operation 
gestalt carries out the light source from the LED array light source in the 1st operation gestalt with the 
fluorescent lamp which is the prevalent light source. It has if wavelength selection nature of a 
fluorescent lamp is large and there are few components mark as compared with the LED array light 
source, the descriptions, like there are many amounts of luminescence per impregnation power, and high 
rate is high. 

[0035] Drawing 10 is the front view showing the configuration of the bird view Fig. showing the 
configuration of the liquid crystal display of this operation gestalt, and the light source section. As a 
configuration, it is the same as that of the 1st operation gestalt almost, and is the configuration which 
leads the light which generated time series to the liquid crystal display section 430 by the transparent 
material 412 from the fluorescent lamps 41 6A and 41 6B which have two kinds of luminescence 
wavelength distribution, and indicates by multi-primary color with combination with the color filter of the 
liquid crystal display section 430. 

[0036] As the light source of many primary colors, it is realizable with the combination of various kinds 
of fluorescent substance ingredients. As a fluorescent substance ingredient, as a fluorescent substance 
for 420nano m, as Sr2P207:Eu2+ and a fluorescent substance for 450nano m As a fluorescent 
substance for BaMgAI10O17:Eu2 +480nano m 3 calcium as a fluorescent substance for 3(P04) 2 and 
calcium(F, CI)2:Sb3 +525nano m As a fluorescent substance for Zn2Si04:Mn2 +560nano m, they are 
3.5MgOand0.5MgF-GeO2:Mn4+ as a fluorescent substance for LaOCkCI and 611nano [ of Tb ] m as a 
fluorescent substance for Y203:Eu2 +655nano m. The ingredient used as the base constituted. Although 
the configuration of a fluorescent lamp was followed with this operation gestalt, the method of irradiating 
a fluorescent substance using LED and the laser light emitting device which emit the near ultraviolet ray 
or ultraviolet rays of a near-ultraviolet field or an ultraviolet region, and obtaining desired wavelength is 
also effective. . .. . 

[0037] (Example 5) The 5th operation gestalt of this invention is explained. Although how. to. prepare and 
choose the light source equal to the desired number of primary colors has been described in order to 
realize a multi-primary color display until now From the purpose which carries out faithful playback of 
the image with this operation gestalt, after carrying out to the three primary colors thru/or more than it, 
a foreground color The information on the ambient light in the location where an observer regards a 
display for such primary colors as the information on the ambient light by the side of taking in of an 
image is inputted into the control section of a display, the wavelength of primary color is controlled 
based on such ambient light information, and color reproduction nature is raised. 
[0038] As a means to control wavelength real time, adjustable laser diode, LED, etc. are effective. 
- Moreover,- the self-luminous^-color can be controlled based on directions of an obser^er;-and desired 
color reproduction can also be realized. 

[0039] As mentioned above, according to this operation gestalt, the multi-primary color display in 
consideration of ambient light can be realized, without increasing sharply the number of sub-picture 
elements, and the number of primary colors of immobilization. 
[0040] 

[Effect of the Invention] Since it is possible to increase the number of primary colors according to this 
invention, without increasing the number of the sub-picture elements of a color filter method by 
combining the light source and a color filter with two or more kinds of spectrums when applying to the 
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liquid' crystal display of the direct viewing type which does not use a screen, a multi-primary color 
display system can be realized without causing increase of the power consumption by decline in a, . 
numerical aperture, and the fall of resolution. 



[Translation done.] 



* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing the configuration of the bird view Fig. showing the configuration 
of the liquid crystal display of the 1st operation gestalt of this invention, and the light source section. 
[Drawing 2] It is the property Fig. showing the part light wave length of the light source in the operation 
gestalt 1 of this invention, and a color filter. 

[Drawing 3] It is drawing showing liquid crystal actuation of an in plane switching method liquid crystal 
display. 

[Drawing 4] It is the system configuration Fig. of this operation gestalt. 
[Drawing 5] It is the drive sequence of this operation gestalt. 

[Drawing 6] It is the part light wave iength property Fig. . of the light source by the drive sequence of this 
operation gestalt, and the light source acquired in the combination of a color filter. 
[Drawing 7] It is the property Fig. showing the foreground-color region obtained according to this 
operation gestalt. 

[Drawing 8] It is the front view showing the configuration of the light source section in the operation 
gestalt 2 of this invention. 

[Drawing 9] It is a drive sequence diagram in the operation gestalt 2 of this invention. 
[Drawing 1 0] It is the front view showing the configuration of the bird view Fig. showing the configuration 
of the liquid crystal display in the operation gestalt 4 of this invention, and the light source section. 
- [Drawing^ 1] It is the chromaticity diagram showing the color specification range of tire conventional : - 
multi-primary color display. 

[Drawing 1 2] It is a drive sequence diagram in the operation gestalt 3 of this invention. 
[Description of Notations] 

110 [ — Timing control circuit, ] — The source of an image, 111 — A picture signal, 112 — A primary 
color conversion circuit, 113 114 — A memory buffer, 115 — A buffer selection circuitry, 121 — The 
picture signal after conversion, 122 — A gate clock, 123 — A liquid crystal response, 124 — Light 
source lighting sequence, 141 — A strobe signal, 401,402 — A linear electrode, 403 — Transparence 
substrate, 404 [ — Electric field, ] — The orientation control film, 405 — A liquid crystal molecule, 406 
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— A polarizing plate, 407 408 — The direction of orientation of a liquid crystal molecule, 409 — The 
include angle of a polarization transparency shaft, 410 — Color filter, 411 — The LED array light source, 
412 — A transparent material, 413 — Scan drive circuit, 414 — A signal drive circuit, 415 — The 
source of a lamp light, 416 — Fluorescent lamp, 430 — The liquid crystal display section, 431 — The 
light source section, 432 — Spectral transmittance of a color filter, the illuminant cloth of 433 — LED, 
and the spectrum of a 434 — liquid crystal display — a display property, the color specification range of 
435 — this invention, and 436 — the color specification range by the conventional three-primary-colors 
light source, a 501 — visible region, and 502 — the color specification range of the conventional three- 
primary-colors display, and the color specification range of a 503 — multi-primary color display. 

[Translation done.] 



- 14- 



(i9)B#Hftfw? (jp) 02) & ^§ 4$ |^ & ^ (a) amntum&mm^ 

#132003-107472 
(P2003-107472A) 
(43)&H B ¥/£15*P4 n 9 B (2003. 4. 9) 



(51)IntCl.' 


mama* 


F I f-73-h*(##) 


GO 2F 


1/13357 


G0 2F 1/13357 2 H0 4 8 


GO 2B 


5/20 10 1 


G0 2B 5/20 10 1 2H0 9 1 


GO 2F 


1/133 5 3 5 


G0 2F 1/133 5 3 5 2H0 9 3 




1/1335 5 0 5 


1/1335 505 5C006 


G0 9G 


3/20 6 1 1 


G0 9G 3/20 6 1 1A 5C080 






*w# m&wmxA ol (^12 m «*hkik< 




&IS2001 -298988C P2001 -298988) 


(71)tHIKA 000005108 




■'•••»•■ 




(22)ffiSB 


¥J^13«P 9 £ 28 B (2001. 9. 28) 


























(72)%w#m* em 






^«l^B3t^^i»r-bTBl#l^ * 






^£ttB^m?rB±§m50rl*3 






(74)-fttIA 100075096 










i . 1 • . 





. ... ... (54) IfflHDZm o,JHHRtlHi-r> 

• • (57h [S*Sj] ■ -. ' 




ft 182003-1 07472 (P2003-1 07472A) 



(2) 

1 1 •nlg©^'<? h/HBK^ai , 

It/-: 

-f M-rt^/fc^Tl-SBte^SEff.-.* ' jo 
[ft** 2 ] 1 ©Hfc**tt«fc*s^-C-, 

J; 9 it* Miltol^aoS t * S DWE* 5 

t»#*:4r]'-«**3toi«fc*a%S611K:*JV^T. 
[ft#JS 5 ] 1 4 ©W*uo»-9«cfBft!©fi 

fx .... 30 

-tlB** y wtf 5 «BE*fcf±iBIE«4:liiSHfc»# 



2 

[W*qCl 1] 1 0©i^1"*ui»-JSK:lB*l 

©Bfc^3£S»-*i<^-C\ 

[W#*l 2] H*«ia»?>110V^^-«fcfE« 

<DB^**§sej-*5^T, 

[»#£ 1 3 ] 1- l-<D^1**u&»-JSU:fEm 

• trc*> 2. i :* b.*zmi&&wmm.s ■ •> 

[IS*«14] W*3ll^6l 1 W^TH^-3Hc:|E« 

i i"5 B^ft^^eo 
[000 1] 

iS»*»*^<oBS:as'sr«g>fc#JjSfeB&**^B^B|-f- 
[0002] 

^ /p^ \ZX <0 il^tifeSrSii ^-B:-5iiJB^$r=S-B*{c 

'ffiAlcBltWttC^: Dfc®BESrepJD-f-S Z.£\zX'0 
ftoaii**fcrt:Sita|8S:lW»U-CHIfe***'LTV^ 

©3t«fcJ:!J»J«S - tiS3A»©rt«OttHfc|»fe*»,-C 

r huh tit, ^-y vy-?.*mm VtL 

Bt§IK:*ilt SSiflffi-^IJtlliSaotffliSrftai-S t i^o 
S^il?S$tU-C^5, miLtS. *«¥7-3 3 0 5 6-4 

*4rtixtwt^-« «aflr^a««ft e 1 d 2 0 0 0 - 

2 2 8 (2.0 00-1 1) K«*SixTV^J:5H» •& 



t#|§3 2003-1 07472 (P2003-1 07472A) 



3 

X, flMfe.. S&, S^tfa^/v^a^. 
1 Q/<-y-Y<D-7^^if h/w*>9Srffl.v\ little 

* * * 5 r. £ J; 5 6 JK£$**S11# 

Pllil^tvCi^S. roSlTIi, -tH^'ttcD^n v?*^ 
*©##3Rfc*sv*-c, ft, WoftttfciSiBafcftafW; 
©£fc3**^c3;!!§{fe&7— 7^ A<*<£r*fAU -fe^a 

IBS u-c.i*i>t>i-e#ft**sr*-5 2»IHJ«*- 

[00 0 3] HiitJ:? £JK6**S1t©*H4»::o^ 
5fe«0Tfc5 o AIWo*Pjt"e*S<6H#^r»««6 5 0 

3150 3 JjSfeR^SK J: 5**ttH©-«#4*tt502 

^•Crt, #.£,»i*H-3*R, ftG. *B<Bftfrifc#— II 
^©TJifeKo^-cfi, 0H;lfi. 4SM¥6 - 2 6 l 3 3 

^ffiiftSli^ Ell 

[0 0 0 4] «±©J:5K. *Wfe**St11fc:J:*Ui» 
[0 0 0 5] 



4 

[ooo6] ^*©EKS©f^s**©fewm^5*:t t 

-Cfi, #7— 7-f /u*«rfflv x; 3B«iii*:fr5S;fc, #7-7 

[0 0 0 7] *5-7^^.^f±, *B*jfe«"©e63t 
io jS£/iit\ l®*©««Sr3o©.liJIB*fc«)^'U 

[ 0 0 0 8 ] — 7? v 7 — 7 -f — iy KV- -Jr Vv" 

WO ^-f y ^ v ^B* M Sr Si L § K ^«rW rt {-^i" 5 ^ 
40 i#«t45ii4>E>, 2.5 y#*»b.3 5 U! Sxojfcg 

2.8 5y#i-4a. ^<»w&, %*<Dmmis-£,\zii*i 

yS>etTTl'IS.m , t>^.»fc^#*5^5li:^5. rtoii:- 
b , .^5l5© *. 7 - 7M - A' Kv'-^y 5<^r A>^r*Sr-^ 
so- mfe*^eicjiffi-t,5:rtii|iLv\ 



H# m 2003-1 07472 (P2003-1 07472A) 



5 

[0009] * fc»*£A^o«F t>at/asa* 

fco^-C#*.5£, AM) 2: LTf4J£< *=*JBfcflMi$ 
tvC^SCRT (Cathode Ray Tube) ^^^M^ 
O^^tW^-Srffi V>fcE L^^M(Elctroluminescent D 
isplay) , PDP(PlasmaDisplay Panel) tlk'i*±.\-fb 

[0 0 1 0]"*38WOBWtt % i*bb©*taSr«*» 8? 
[0011] 

[IHit«ftt5fcft©fa]'*«Wtt, -tIESIJBSrar • 

«©7t$i tw a s nut £b##s<j t mw-tz *m.m»&& 

[0012] SiB*'** K>Hl*l#«4: bTtt, 

UTIEB Lfc* 9 — 7 ^ *s#S L< , tive 

fc, #6©#7-7^/v^©ig*3fJ5fcJ;<9 t« 3t»©«F. 

So - : i., ■ . 

[0 0 13] 7^h/^7i LXI4, T^tMTV h !J 30 

[0 0 14] ftiRiBttOfcSifcjitfco^Tfi, SfeS: 
[0015] 

[0016] (njfeflij 1 ) *am<on 1 <vmmMM*m *<> 

JL5A£U:J:SW4ii» vvfc>i$><5«IWl<l«4©Jfc 
TN W^fjp'K*^^) * 

# 5c in 1 \**&w<dw, 1 <DnMrmv>m£k$t7Fmw.v> ■ 



6 

*s—>r>7.\z. «fc 5 ftM kioj—7^ ©#£•£-& t*# b 

[00171BI1KJ:0 *Hlt»ttoMftn«at*o«l 
riSKi-o^-cKEi"*. 'Jtwt LtMlwav^L edt 

«Eft*M4©»j5c5 2«!R©LEDTU"<Jfcai[4rfflv\ r 

© 2 as© l "e T>%m.^m^^^<Dm^\z. mm \-xm 

#«"J k k t>fc, fgft^g5<DgJpi*f-EaU 

Tt-ttV-enW^rolg^* =t 9 t>X£*i§E©# 7-7 
A* 9 kH&^-^io-tX, Z(D%9 — 7 j fr#\z£<0 l>< o 

»»©'3fcS©3tt&l*3RWfc»fc«)K:3Sffl ^ i «t «9 

[0018] M&.\zi&cizyt<Dmx4 vf-v&^tkmc- 

i-»**S<«4 ; 3 0<0£#«Wi«:, %£<PttA3t5*&ft 

= /W=:KHUi:2*fc©ffi}feK4 0 6 £rflfi#U —3f<DX 
5^S«©F^Wlr3-fecD7J7 — 7-f /U^ 4 1 0 SrliJW3tf 

3©R8PH£r— Si-f-STtfe, EI^UTi/»fcV^3tt4©W 
•C % A^JCfi^-vr^D^-^- ( Mm ) ©BSSr* 

x.oo v -e©Bfr©7U-At?g»L7tSiJ^**Srlt^-f 

.«« lit * r i *» b , W t *« SrlB 9 # -5 *« W 
{CjgLTV^. ^S^«84-3 0©Tlwf4 x SH47^ 
y/V§r«^t^S!L7 v c*7t<*:4 1 2 i LEDTW*« 
4 1 l *>b^5it8g»4 3 1 Sr2oM^t>-fr.TBBfiU 
fc. 01b*5iUtBl c id**J£^t|T-ffl VfcL EDT 

2o©LED7K)tl411At4 1 1 BSr**5» 
JtMSrtt5LED7W.)atflf«iiUfci&^-? > ^ 
jx^JxO L E D T W 3t*K: 3 Wffl© L E D %r^« L , 

3 fe© f-^^5Sr563ti-5 Zk -5. 363t«*o 



ft 132003-107472 (PZ003-107472A) 



7 

D £SiJ© LED7 W JGXKEB Ufc r. t *sw»-c*> 
;*ietJB»-ctt\ l.jgcLEDcf- 

^St*^^.— ©LEDS;ffl^, .loOL-EDOtt 

* L E D ^ y ^«r«* Lfc * 'T 

©LEDSr«o"C»a<ki-«-it IlcOl 
j&tt loOLE D.T W.3taKte 6-mfeJc*B^-f-«^-C© 

affiCDLEDSrLEDTWJtaSf-ieBbTI/^*^ * 
— ir^Sr«iJ»-C*5J:5^*BS|iII6Sr«J«Ufc. S*T 
1 1 At 4 1 1 BSrH*5»Jt^*Sr.^rf5LEDTW' 
[0 0 l 91. H2tcJ:!K EA±-Ci£^*9— /w^ 

£fU£O^Tt£BJ-t--5o 3 few* 7 — 7 -fA'* 

*4 3 2R , 4 3 2G Otfe) , 4 3 2B (* 

3 2 few l e d fcgas ufc r £ ds#mr-fc5, W.X.tf, 

— 7>(/V^WSj§^#4 3 2 RtCjfcfLT* 
HI^3t&ftteH* 3 -^*tt5LEDt bT»3tW±4 3 . 
3Rli4 3 3R2Srffi^--g-*3-*,mfc<PLEDSr^f 
^'J-e^I9#^5rt^<}: »? lo©BJB*K:J:9 2®fe 

4 3 ?GtC*tUC.ttv LEDi ; ttWtt4.3.3G.l -. 
£ 4 3 3 G 2 SrlS^-e-fr*, fO*7-7^;^©Sl 
*##4 3 2BtSUm' LEDt U-C^#tt4 3 

3 B 1 t 4 3 3 B 2 Srm^-a-^-frfc, *Hlig^t?fiL 
ED<Dfc°— ^Jgftir LTs 4 5 0t/^-h/V, 4 70 

— Vt^, 505-f y >— h/i/,-5 5 o-tvy — l- 

/V, 620t/^- K/V, 6 6 0t;y-h^.CLED 

1 L ED«OJ85tftttt*7-7 4 i\>9 fcJMRi"5 
tii^We2 0^5>3.0 7-/y— h^V (nm) t«t 
^-efcU, 1 £,©#7 — /V^^SjiSESffi©*^ 

2 fcl* L 3 L E D SrW 9 US T 5 £ t # "I^tffe 5, 

5 £ U mmzm \> * SJWKfefttrW^fc 

i-5 r t «s-e# 5©t?»- tefcit^M n^Sr-ttf 3 r 1 <b ■■ 
t?# 5.- *mi&M1&X-tt 3 A©*?— 7 iSr^vT 

#*rffi'«t\ £»C«fc<9, LED' 

© f - 7 $ft©ifc i * y - -7 * ©feRroSfeifc* 5 



5 

t, 0'>©a££^tf^tt©#7-7>r A-*^)yR£ffl 

nsii-4 ^ r. t 5 t air*. 

[0 0 2 01 .^tc-0-7°u-^7-r yf-i/?*:— Ktco 
l^-CR?M-3. El 3 (a) , (b) tt-r^7*U—V^-T 

IWffiSr, 03 (c) ,. (d) f*t©jEB5{HS:*-r. 03 

/mi»f.BSrH3 -(a) Id, -^wNF»IE®lllSr0 3 (c) 
5SW>fc— »©SS4 0 3CDF*3ffl!j»C^cDm ; fl4 
' 0 1, 4 0 2 $&Bf&£tls *:<D±.\z%lftffl®m4 0 4 & 

Ii£tt-co«*»^fttt ()t^tt) 1sfa<nt£-tfi I < 9 

1^«#4 ; 0 7&mu1rZ>bm3 (b) , (d) t-^ U 
S4 0 6 ©flBtaii*S:Ff3tA« 4 0 9 KEIB-T* - t 

j^ttcDfl;^4 0 1, -4 0 2©F B 1RS£2»K LXm^ilr 
HHOW4-0.1, 4 0 2|igiCfpip-t-5®E 

[0 0 2 1 ] 3^h9^hJt^#-t-S*flcW#jiJti:L 

. m Lfc^E— K (^®tfT*7:ffiMlcJ:?,¥#feSr?iJffl-f--5© 
-C, ii-CftHBlfr*- .Ki:#^) t, ±TS«±©?S 
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(6) 

9 .10 

(DjjtiLi&Z.. ffifeftm^feZh1tU%i$i<D%bb<Ot£ 5^S^#T*5. '&W&3t7ft<0 1 #© fcT— 

r>fe©»g-f4«J6!4JBifrt5r. ifcAaitefcttoiEft . [0 0 2 3] HSfcJ: •>SERr>'— 4rtft9H-5. * 

K-CttSSE*^© HJS^ffiT'tt, 1 ft©*'?— 7 4 /l^fc: J: 9-2fe©Hfe 

SttteStEi B"«WP*> !> s 4^±*!5r t #*e Sril^-rs r t 1 y 2ocDf-77 u— A 

©T% W*ft#tt*s4<, WA#ttis*Bk:i«i±-f-5. aKK:J:5*^Sr3te»"$*fc 0 @&iBi©@M&{f * l 1 1 d» 

Btf0lci 1 5-ii:-e«fttttSr»4t>O-CW:*<, ttA£ "> *!)t*tiJ«iU I«iA;/77 7^-^©tti^ 

' Sr**.5t©T?» ££*©TNS©J:9 «©B4ft«*r-2 l ! *a*i"*ra:*-e#5-. 

#McffiI&7Jfa©#--efe9s m.f}^hBM-r^t^m y^ll^ii/TUv^V^-^^ny^tiOg^ 

[00 2 2] 'H4tr**tt^llB©">'^^«lriKEI, 05 -Cfll^Lfc. 7 AH*** 6 0 H z i R« Lfc fc 

IzmWHs—tr^xZ^-f, ffif&k LTli#^fe*^^*f 20 ft; f77 A^Wttja 8. 3 ^y^-efo'So 

JSLfeBSlllO, r©B&ai"©B&7*— *-<?fc5ig: l^(±llTKtt-#5^4*n$>£gu ^rfTfcSr4 8 0 

tWt*.I 1 1 Sr**liS»ffi©«^«©lg«Jv'-^V^ ' n-zmj&Vttfrlb, »a*fc5|-f-a«F|IIJH:2. 4 5 y 

K»ofcH&?*-*fc&&-t-3i§Cfe£&lH]8Sl 1 2, B# ?SA©^^f4e^t>llfc5 VMim^fc 6©^ 

^■#JIESb©*^^5>'^»c-a-&sfc©© : ffl^:©^^i; ^^-f^t>«*33 5 y ft 4 5 i yigfiffi^ 

^^77 1 14, ^*y/V77l 1 4©ffl73«rIg#)V ^©^*', t77 u— Aflfrwa* &*&^Npm 

3 4"3 O-tftSaJ 4 3 1 t'i 5«fiJlUA:. I'O'O' 2'4] J: 9#feiifc*ft*jSiS«© 

[Hjfgi r©fcft, ftJNBlCttlSifeU-Ct^V 30 7tC^-f-„ 0 6 a Ji#6©#7 — 7-f ^©Mj&JHMS: 

^ v '1KAX#tt4 3 0 'fcf4B*CTI^*t**aHEISli:flr " ^Uffl-f-S L E D 7M 41 TA©jfiCJW©«e*'**Sp4 

■§-iffl»lrtEJESr^-t-5^fe©*3£lHlgS4 1 3 bfeUrm 3 Ot^g|54 3 1 \Z X ■5^3t*^#'tt4 3 4 (R 2, 

BS4 1 4 £tm/W 5 V^ftHjfPtalSgl 1 3\z£<om& G2, B 2) Sr^ U El 6 b fi#6©;* 7-7 4 A-*© 

«#-KISI3!)lUfcflr*«E*rS'»t-CH*^©«E»i4*tr **MI*?ll«t«LED7W4 11 B ©,£;lTB#©f& 

tToTV^ 0 ^■-<.^>'^fMWlHlBS®<JHR©m<(l'7*— ' &^SFIS4 3 O t3tagg84 3 1 fei55^t**4#'(44 3 

UTfi, #iSfe^fc^f;fcjDS6$:©-feJH§i-7*— 4 (Ri. Gl, Bl) -Srjjrf. ;t/7-7-fvu* 

3JSfe©JME1t«K:j|W3t©**S:f*JPUfc»S:» 4 1 0©#fti§a*4 3 2 t LED7K 4 1 1 A*Jj; 

*>5VM±, ^T©-5rmffi^©fetf#Sr ; ir-t-5X, Y.zm U?4 1 1 B©363t^*4 3-3-SrWEi-5. ^*VE:*n©# 

#,^t?©«^7 :f -<5'^^^^^5o ^-SicfcoT -Jtai^KMtttv *B£»e:fi/j:i7©^v>feM*©Ji5v^^ 

tt> 3ifCfe©W«fll#©^©1t«t>H#jSi: Ltfflt^ « *s|iat?#5 0 *5— 7 -f ^^©SjifeSta«© 

r t t>®.felsitm&.b Ufc„ 30&©W«1W«©*- rtffi!l»c3taS©38)t»Sll«*s»a^^n5#tti Lfcr 

4fci*y7 h^-r y^srKw, 3^©iwaeffi$s^*fc Soi-cta©-?, ;s«t«*»o<s?B»^©#®fe*^ 

«&3CanaKi 12't/<7 7'7^*!J 114' [0 0 2 5] r J: 5fe*BI±©*fel5B*r 

£*/V-ttf§£ L"C, m-MEftSr^f^Kft^ ff^SES) [21 7 fc^-TV */SB:«««fl!l©LEDT 4 1 

®S§4 1 4\Z.mm-tZhbb^ s LED7WM4 1 JtTfc-J: 9#biv3*jj*£, ^lifi!SSiO'L.ED7l' 

lAi41 1 B©^Sr^{C^W^ti-5wt^T*# if 4 1 : 1 'Bfc J: S^i^tL 

5, iHlc.):!?, #Hfe*^tt-e£j5c(,".;65; iTOLE ; Tfi, 6 ^©**fe--e^feji;<5 6^'jg©rt'«is* 



// 

[0 0 2 6] *|Btfi»tBfc±*bff,' 3fe<D*7-7-f/V 

*t 2a*©3&*ai(4:^5R^i»c/S:*rs*ai t tie, 

[0 0.2 7] (jtMfflm *&m<vm2<Dnifoi&i&*m . 
8*3.j:tjfiii9irj;!)SiK-t-5. *nnmntem i ©mfc 

TJfcSgUfcfc©-?**. BAT, Aff«fclftWi-S. 

[00 2 8] 08(4, ^fiftlCiSLEDT^S: 
fflV^3fcH»4-3 1T% t>ioMoCLED7W* 
14 1 114, ^lCDHit^^fflLfcfcCDtlSj-T-fo 
5*5- *«cOLED.TW3tlR4:l-l*tt-'<-Cfl|j«U 
08Kf4ig*LTV>fc^&i&^gRtl3:l£l^— ©3S3fcffi 20 

m?tft*htc-r\C\ L ED7W ?t2S4 1 1 ©^-T*«fig • 

[0 0 2 9] HI91CJ; t)|Ei!jv— ^^SrlftBJi-5 0 |g 
{r^ttJBl©IHB»«i:BfflBI«-C,. 1 &©# 

v — y 4 «t *> 2 fewj^fe sr mn-r z z t & , 1 

■7U- ASr2o©-^^7U-^A(c^fiJUfc 0 MfciS©® 
tfcfS-S- 1 1 1 *>b«6«fflO*6«**'0«*l4,. ^tfc 

^©fcft, -J5fe*iW!i3lisl»-^7u-^B«H]©th- 
LEDTWftiEU 1 l©^W3:^$*fc„ [H9©IE 

J&ff, JfcftfS«l-2:3Dtt«fi**»©Ttt©&»fc5* ' ' 
U **©SWt^3t4rBMtr5LEDTW.>f3t«©ON 
/OFFro^5y/tLT12'4U, 12 4M, 124D 
£r^1- 0 r©l3l^i-«t 5lc s #5i2M£©PP7JP®E©£ «> 
-finest UT*ft*»Sff3t^«:4SSrll*TLfcB*^-C**0 
LED7W»4 1 l«r£*TU ftOtEti4*t» 
frt-5EttrfciH*TLfc. £*tf=J:5* «fr^©f-^7u- 
*©«3tfcJ:5«fe©»»&*tt«::£fc<, 

urn u uss^ti 1 ©#j 2 <&<Dmmm hnntz 0 

[0 0 3 0] #^#«fc*jr*52c*©LEDTV'<r©- 
ON/OFFSr»irK:«HNl-f5ll«S*r» H40^fA 
«^©^©^-f 5 i^ftWHBgl. 1 3fc*Wt*fc. [DBS' so 
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±©^H.£ i L"C 14, ffiW* 4 v ?■©*# LED7W 
%UA 1 1 ©*£»*#» in* 5 n b b , .m&vfo&nk 
M SrWfp-fS fc ft © W £ iliPi* 5 fc (7 T-Hmt? 

[003.1]: (|Ufe0tj3) #3gPJ©|g3©||;»§£II] 

1 2|ci«?tftK^-5. xmmmitm i (ommmm\^ 

V^T, 7tJ!S©^*T^FW^iS J ^LTBJ5V^^^i-5#'a' 
fc, 1 Hffi^©B*l::E|ijPi-.<5«Eo##lft*.«rniJS|« 

ft ©-?*>$. ;*£t^flB©S^yA*J*»4ia4fc*L 

fc» 1 ommtet&k Biswas** r. t 

[0 0 3 2 KftWttJBl, i£< II©LED 

ffl©^*ys(Si«fite«fE*epjpi:5fcft©«flER3J6p 

m»f^$*5r. £ SrflWR-i 1X^5, -.t;4t>*>» J^fe^ 
'*a©B4fcf , r-^ ©##»*#»=«:; W©Hf-.^7U— A 

PPini-5t>©-cfc-5 0 

[003 31 01 2 f**HlS^ffile*5it &mtb*s— tr* 
22ICtt) > ^XR^T-ffi^f-g- 12 1 CfcttJE^SJ 

©S5*«*Sr.»#tft*.fca^, ^ Sn-^lf-g-l 4 1 ^ 
4 9, Hffi^*^— SUT»*^©»a*ISI!S»i:«E* 
»# r **tX\ '.ttAf&ff 1 2 3 le^-ri 5.K«*©3t# 

u— Aco^ h,D— ^#1 4-1 ©EM^Sv.^cft, ^ 

[0 0 3 4] (i«feM4) *&w<om<i<a2m&i&&m 

. 1 0 lc4 9 !S,0J.-f-5o *HlS^flS«m 1 ©mfeJ^«8^*S 
V^T, TtSISrLEDT WTtjJS*^, »3fcS©*«-C*> 

«tt^l£<, L ED7M JtMi: ib^?bT, MAjftffC^ 
/>/i t *t SAH77 S <9 ©***## < v * 

[003 5] HI 1 0 (4**JS?i0fi8©^S**^ia©*^ 
Sr5%i-Jft«lia*JJ:«)«3t«<B5©#fifcSraH-3EBB-C*>5. 

lt(4, m 1 nmrnmrnt mmm-c, 21a© 

^7t»ft^*5r*-t-5#7t^T4 1 6A*J4^4 1 6B^ 

&Bfr*Wfc»£$*fc3te«r*##4 1 2 J: 

gU4 3 0iC^#, ^*^S54 3 0©*5 — /V^t 

[0 0 3 6]- &me.<OXMb LTtt, #*©*3tflc«»f. 

©m^i5-&ie «t o n^-eir So *3te*a-»i lti±, • 

4 2 0^-/mffl*)t#:i: UT, S T2P2O7 : Eu 2+ , 4 
50-^-/mffi^**t?.t LT, B a M g. A 1 10O17 : E 
U 2 + , 4 8-0t;mM*fl:tLT > 3;C a 3 (P0 4 ) 2; '. 
• C a (F, C I ) 2 : S b3+ x 5 2 5 ^/ ihffl^Tt^i: 
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LT; Zn 2 SiO 4 :Mn2 + 5 6 0t;mMMi:l' 
T, LaOCl :C1, Tb 6 1 lt/mM)t($i L 
T, Y 2 0 3 :Eu2\ 6 5 5tymfflS)tfti L"C. 
3. 5Mg O • 0.5MgF - Ge02: Mn 4+ X 

vtzmrnvtcth zoiMich. jsstt^mm. *>5^f±« 

' [00 3 7] (XHBM 5 ) *«W©» 5 ©SGttHHBfco 

<fo<£>o 

[00 3 8] S*fcips*WfciW»1-*¥»i: LTfi, "f 

[0 0 3 9] EA_h N ^Ilife^ffitwJ;^^ MH*jR-*>B 

r, i ft < ig^3t^#It U' 

[ 0 0 4 0 ] 

m 1 1 #»0§©jb 1 ©hjs?f^©^*^sb«*^ 

[0 2] **W©'Htt»ttlK:*i»tSJtJllli*9-7-f 



74 

[03] 'fy/u-y^^.yf y^«|,^gfo 

[0 4] *3WS»lft©y^yA«j«0-C*5 o 
[0 5] ^mS^wlEKv—^^^T-fc^o 
[0 6] ^Hlfi^Jllloefti/— jr^jcj:53t«i*7 

-7^ ©»*-frt>*-e» fetus 3tW©^3t«ft«H4 

0T*fc5. 

[0 7 ] ^Hlfe^Slfc «fc *)#S>tu5**6«SrSrf«H4 

io [-08] *&m<omimm2\z&vz%mn<omj&*7F; 

i"IEM0T*fc5 <> 

[09] *ftw<omi&Mm2\zt$vzmw>i'-<ri<'x® 

[010] *|gBj©HJi^ffi4(c*;it?)^*^S© 
So • 

[01,1] «*©#iscfe*^«ito«4t6iisr'^wfear 

0- efcSo 

[012] *&w<Dmm%m 3 fc*5tts«g»p>-^v* 
20 0-efcs. 

1 1 o-PHMnu 1 1 i-H«(t*, 1 1 2-jstfe*«i 
lilies, 1 1 5^^w»iaK, 
y?r, 11 5-^y77-M@!8, 12 l 

H*fln§\ i 2 2-y-i?B7^, i 2 3-jksjes 

g\ 1 2 4--3taa^fl-V— {r^, 1 4 
ft S\ 4 0 1, 4 0 2 -JtttO«ft 403-a^»E, 
4 0 4 -eMMfKK^ 4 0 5 -JSft^, 4 0 6 
«v 4 0 7-v.«I^V..'4 0.8:-.«ifti«ei(|*«, 4 0. 
so 9 -■(B)fc3f jStt©*|&, 4 10-*7-7-fW, 4 1 

1- : LEDT^3t«, ri 2-|)tflc, 4 13 
ig*)|s]SS, 4 1 4---{f-g-^Ei)0SS, 4 1 

I, 4 1 6--^3t7^, 43 1- 

5t«^; 43 2"^7-7^;^©^gi@$ c 433 
•••LEDO^*,'4 3 4-«E**;i*©$Wfc«*W 
14. 4 3 5-#3891©*£*ffl». 4 3'6 3 JK6 

3t«fcJ:«*fe<6H; 5 o- - 1 — TTfcfflfc 5 0 2-« 

<D 3 JK£*5*itS0*fillSK 5 0 3 -#lg&*^§gS 

©^&®Bo 
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(10) 



[04] 
W 4 





411 A 



[17] 

a 7 




in 



121 

S 

Oclk 
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124A 
124B 



[05] 
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( > r 


hnnnnnnn 

innnnnnn 


innnnnnn 

innnnnnn 


1 123U 
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1230 

^ . 















[H8] 



-411 




201B1 

111 

411 

411 

41 1' 
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ifHriH 



lllilliffll 1 



flWOlflffli 



-201G2 
201 B2 



441 



[01 0] 

ESI 10 



403 



406 
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41 6A 



415 



412 



415 



41 6B 
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[0 9] 
H 9 

111 iff»f^7U-A ftftt^7U-A 



121 ; 

v 



G 



Qclk 
123 



124 



nnnnjinn^^ 



x 



R1.G1.B1 



123U 



123M 



^ 123D 



124U 



Rl,Gl,B1j$tfT 
124M 



R2,Q2 f B2/WtJ 



I R1,G1.Bl|&*J 

r 7 



R2.Q2.B2 



R2,G2,B2^*I [ 
I R2,G2,B2 



Rl.Gl.BljGtfT \ \ 



[011] 



11 




503 



124D 



il 2] 

BB 12 



111 

PEHftfg* 
121 

S 

Gclk 
1 J 



141 

123 

124A 
124B 



>( 



R1.G1.B1 



1 



123 



^=1 



R2.G2.B2 
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(12) 

6 4 1 
6 4 2 

3/34 
3/36 

(72)«iH# mm f* 



6 4 1 E 
6 4 2 F 
6 4 2 J 

3/34 ' J 
3/36 

* (##) 2H048 BB02 BB08 BB42 , 

2H091 FA02 FA43 FA45 FA46 GA13 
2H093 NA16 NA44 NA65 NC16 NC29 

.NC43.NC44 NE06 V. 
5C006 AA14.AA21. AF45 AF63 BB16 

BB29 BC06 EA01 FA47 FA56 
5C080 AA10 BB05 CC03 DD07 DD26 

DD30 EE28 FFll' JJ02 JJ04 

JJ05 JJ06 



